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1. 3araabHi BizomocTi

HajimeHHyBaHHS OKA3HUKIB XapakTepucTHKA IUCHUILUIIHA 32 1eHHOI0
¢dopmoro HaBUaAHHSA
Bua nucnuniiing BHOIpKOBa
MoBa BUKJIAJAHHS, HABYAHHSA TA OWIHIOBAHHA | YKPaiHCbKa
3arajbHuii 00cATr KpeauTiB / TOAUH 2/60
Kypc 2
Cemectp 1
KinbKicTh 3MiCTOBMX MOAYJIIB 3 PO3MOALIIOM 1
Oo6csir kpeauTiB 2
O0coar rogux, 60
B Tomy umcii:
Jlekuii 20
InuBinyanbHi 3aHITTA 10
Camocriiina po6oTta 30
dopMma niICYyMKOBOr0 KOHTPOIO eK3aMeH

2. MeTa, 3aB1aHHA Ta 04iKyBaHi pe3yJibTaTH HABYAJIbHOI JUCHMILIIHA

Po6oua nporpama HaB4yanpHOi auctumutiay JIBA.05.03 «MakpockoniyHa (i3uka piIMHHAX KPUCTAIIIBY» €
HOPMATHBHUM JIOKyMEHTOM, SIKMl pO3pOOJEeHHMI HAa OCHOBI OCBITHBO-HayKoBOi mporpamu, mani OIl,
(3aTBepmxeHa Buenoro pagoro lncturyry ¢izukun HAH Ykpainu, npotokonom No BiJ[ 20  poky)
MiATOTOBKY 37100yBada TPETHOTO PiBHS BiAMOBIHO O HABYAIBHOTO IUTaHy cnemianbHocTi 104 «di3uka ta
aCTPOHOMIsT»

epexymoBa BuBYeHHsi. Hapuanmpnuii kypc JIBA.05.03 «MakpockomiyHa ¢i3uKa piIHHHAX
KPHUCTAJIIB» € CKJIaI0BOIO IIUKITY MPO(eCiiiHOT MiAroTOBKM (haxiBlLiB TPETHOTO OCBITHBO-KBaJIi(hiKaIIHOTO
piBHA “moktop ¢inocodii”’. IIporpama Kypcy Opi€HTOBaHa Ha acCIipaHTIB, SIKI BXKE 3HalOMI 3 3arajlbHUM
KypCOM CTaTUCTUYHOI (PI3UKHU Ta TEPMOAMHAMIKH.

Merta naByaabHoi aucummiainu. JIBA.05.03 «MakpockomiuyHa ¢i3uka piAMHHUX KpPUCTAIIBY»:
(bopMyBaHHS CUCTEMaTUYHUX 3HAHb Ta MOTIMOIEHOr0 PO3yMiHHA (yHIAMEHTAIBHUX OCHOB CTATUCTUYHOL
¢13uxu. Haragatu, ynopsjakyBaTH, HOIJIMOMTH 1 NMPUBECTH B poOOYMi cTaH OCHOBHI iAei 1 (opmynu
PIBHOBaXXHOI CTaTUCTUYHOI (PI3UKU 1 TEPMOAMHAMIKH; MO3HAHMOMHUTH 3 OCHOBHHMH HOHATTSMM Teopii
cuMeTpii 1 $a3oBUX MEPEXOiB, 30KpeMa, O3HAHOMHUTH 3 MAKPOCKOMIYHUM AaCTEKTOM (I3MKH PIAMHHHUX
KpPHUCTaJIIB Ta IXHIX (pa30BUX NEPETBOPEHbD.

3MicT HaB4YaJbHOI AMCHUILIIHM. TeopeTWyHI Ta NpaKTUYHI 3HAHHSA, HAOyTI NpPU BHUBYEHHI
muctumutian JIBA.05.03 «MakpockorigHa (i3uKa piAMHHUX KPUCTANIB», € OCHOBOK I 0ararbox
Gb13uuHUX AOoCHiKeHb Pe3ynbTar BUBYCHHSI MUCIUILIIHU TOJSITae B 3HAHHI (PI3UYHUX OCHOB Cy4acCHHX
METO/IIB OTPUMAHHS 1 JOCTIIP)KEHHSI HAQJATOHKUX OpPraHigyHUX IUIIBOK Ta OpraHOMETalIiuHUX 1HTepdeiciB,
3HaH1 CTPYKTYpHOI OYZ0BH IUIIBOK Ta 00J1aCTi MPAaKTHYHUX 3aCTOCYBAHb.

IMpeamerom HaBuaabHoi AucuumIina /IBA.05.03 «MaxkpockomiuHa ¢i3uka piTuHHAX KPUCTATIBY
€ BUKJAJaHHS 0a30BUX 3HAHb 3 CTATUCTUYHOI (DI3MKHM 1 TEPMOAMHAMIKH, Teopii (a30BUX MEPEXOiB, i,
30KpeMa, MaKpOCKOMIYHO1 (13UKHU PIAUHHUX KPUCTAJIIB.

OcHOBHUMH 3aBAaHHAMH HaByaabHOi aucuumutinm JIBA.05.03 «Makpockoniuna i3uka
PIAMHHMUX KpUCTaNiB» € (opMyBaHHs 0a3ucy 3HaHb B MeXax Marepiary, 10 BUBYA€ThCs. JMcIMIUIIHA TOTye
aCHIpaHTIB JI0 CIIPUMMAHHS MaTepialy 1HIINX CIELKYpCiB, MepeadadeHnX MporpaMoro Creriaizarlii.

daxoBi NporpamMHi pe3yJibTaTH HABYaHHA (BUMOIH /10 3HAHb Ta BMiHb)

B pe3ynbrarti BUBUEHHS HABYAJIBHOI JUCHUIUIIHN acHipaHT MOBUHEH

3HaTH: 3B 530K MIKPO- Ta MAaKPOCKOITIYHOTO ITiIXO/11B, OCHOBHI ITOCTYJIATH 1 3aKOHU TEPMOANHAMIKH;
pOJb EHTpOMmii, IHIIMX TEePMOJUMHAMIYHHMX MOTEHILIaiB (eHeprii, eHTaubIii, BiIbHUX eHepriil ['ibca Ta
['enbMronbIt) 1 iXHIM 3B’ 30K 13 CTATUCTHYHOIO CYMOIO; 17I€0 Ta 3aCTOCYBaHHS MapaMeTpy MOPSIAKY, HOTO
3B’S30K 3 CHMETPIEI0 MaKpOCKOMIYHOI (pa3u; Teopito (a30oBUX MEPEXOAiB APYroro poay B HaOIMKEHHI
cepenHporo mnons (teopiro Jlanmay), TepMOAMHAMIKY MEPEXOAY MEPIIOrO POy Ha MPHUKIIAIlI TEPEXOay
HEMAaTHK — 130TPOIHA PilMHA; OCHOBHI MOJ0XKEHHS TEOPii MPYKHOCTI HEMATUYHOTO PIAMHHOTO KPUCTATY.
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BmiTu: BUPI3HATH TepMOIUHAMIYHI €(DEKTH cepel IHIIUX B IPOIeci CBOET poOOTH; pOOUTH OI[IHKH
iMOBIpHOCTEH pi3HUX €(eKTiB, CTaHiB, piBHIB €HEPTril TOIIO0; 3HAXOUTH aJIeKBATHI MapaMeTPHU MOPSIKY B
peanbHUX 3a7a4ax 1 3aCTOCOBYBaATH Teopiro Jlanaay 10 onucy mpocTux (a3oBUX MEPEX0/IiB; 3aCTOCOBYBATH
METOJ CTAaTUCTUYHOT CyMH JJIsl IPOCTUX 3a1a4; ileHTu pikyBaTH HeMaTHuHy (asy i ,,untatu’ gedopmarii
JUPEKTOpa 3a TOIOMOT0I0 MiKpOCKOTIa

3aBAaHHAM HaBYAJbHOI AucuMIIinu (BixmoBinno o meperaiky OII) /IBI.04.05 «AxtyanbHi
npoOseMu (Hi3UIHOT Ta MOJIEKYJIIPHOI €IEKTPOHIKN» HAOYTH KOMIIETEHTHOCTE:!

3araneni: 3K1,3K2, 3K3, 3K4, 3K5, 3K6, 3K7, 3K8.

®axosi: OK1, ®K2, OK3, OK4

[Iporpamui pesynsratu HaBuanHs [IPH2, T1IPH3, T1PH4, I1PHS, I1PH6, I[IPH7, TTPHS, TIPHO,
[TPH10, I[TPHI11, ITPH12, ITPH13, TTPH14.



3. TemaTnyHuii nJ1aH
(cTpyKTypa 3aJ1iKOBOTO KPEIUTY)
3 HaB4aibHOI qucruiutinu JIBA.05.03 «MakpockoriuHa (i3uka pilMiHHAX KPUCTATIBY
(2 kypc — 1 cemectp)

3MmicT

Jlekuii,
roJ.

Ceminapcsbki,
roj.

CamocrTiiina
podora, roj.

Pazom,
roj.

Jlexmis 1.

Beryn. Mikpockomniqyauii (MexaHiyHUi)
1 MAKpOCKOITIYHUN OTIHC
6araTo4acTMHKOBOI CHCTEMH.

Jlexuis 2

Entpomis. 3akoH 3pOCTaHHS EHTPOIIi
(mpyruil 3aKOH TepMOAUHAMIKH). 3aKOH
BEJIMKHX YHCEll.

Camocriiina pobora: [1] #1-5,7,8.

Jlexuis 3.

Entponis miacucremu € QyHkuieo ii
CEepenHbOi  eHeprii. Temneparypa.
[Teprmit 3aKOH TEPMOIMHAMIKH.

XeMIYHHUI TOTEHIIA.
Camocriitna pobora: [1] #9,11,12,13.

Jlekis 4.

TepmoauHaMiuHi MOTEHITIATH 1
neperBopeHHs Jlexanapa. YMoBu
TE€PMO/IIHaMI4HOT pIBHOBArH 3a
MOCTIHOI eHeprii, 00’ eMy, THCKY.
Camocriiina po6ota: [1]
#12,13,14,15,24,25;

Jlexis 5.

Posnopain I'i60ca. CratucTtuuHa cyma.
CepenHi 1 cnoctepexxyBasi. Bupas s
EHTPOITIi.

Camocriita pobora:

[1] #28,31,36,37,38;

[2]#6.5,6.6,7.1.

Jlekis 6.

CraTucTHYHA MEXaHUKA 1J€albHOIO
ra3y. Posmoain Makcsena.

CamocriitHa pobora: [1] #29 1 3amaum
2,3,4;#41,42. BuBectu TepMOJAMHAMUKY
i7eabHOTO Tazy.
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Jlexrist 7.

[Mopsmoxk 1 cumerpis. @Paza =
MaKpOCKOITIYHa CUMETpIs TiJa.
[Tapamerp mnopsanky. Ilomspra Ta
HemosipHa cuMetpis (pepomMarHiTHUN
Ta HEMAaTUYHUM MTOPSA0K).




CamocriiiHa pobora: [1] #141,142,;

[3]#3.5,3.6.
8. | Jlekwis 8.
dazoBuii epexia apyroro poay. Teopist
Jlannay. 2 2 5 9
Camocriiina pobora: [1] #141,142;
[3]#4.2,4.3,4.6.
9. | Jleknis 9.
dazoBHUil mepexiy MEpIIOTO POy
(HemaTUK —  130TpOIHA  PiJHHA).
INicrepesuc. [Tepeoxonomxena
i30TponHa (¢asza i meperpira HeMaTHYHA 2 2 5 9
dbaza.

Camocriitna pobora: [1] #141,142;
[3]#4.4,4.5.4.6 ; [4]; nepexin piguHa-
nap;

10. | JIekmis 10.
®a3u piauHHUX KpHucTaliB. [IpykHICTH
HEMAaTHKa. 2 0 4 6

Camocriiina po6ota: [4] rnasa 1,#3.1;
[5]#3.1,3.25.1,.

Bceboro 20 10 30 60

MeTtoanyHe 3a0e3ne4eHHs] HABYAJIbHOI AUCHMILTiHM:
OIOPHI KOHCHEKTH JEKIIii, 610110TeuH]1 MOCIOHUKY 31 CIIUCKY PEKOMEHJIOBAHOI JITEpaTypH, eIeKTPOHHI
MOCIOHUKH, MYJIbTUMEI1IHI TTpe3eHTallili, TOBIIKOBO-1H(OpMaIliiiHi IHTEpHET-HKepeia TOIIO.

4. 3MICT HABYAJILHOI JUCUMUILIIHA
JIBA.05.03 «MakpockomniyHa (pi3uKa piAMHHUX KPUCTANIB»

Tema 1. Beryn. Mikpockonmiynuii MexaHWyHui migxin i HeoOXigHicTh cneniaJbHOrO
MAaKPOCKOMIYHOI0 MiIX0AYy 10 ONMHUCY MAKPOCKOMiYHMX Tij. MikpockomiuyHui (MeXaHiuHUI) ormuc
0araTo4acTMHKOBOI CHCTEMH: KBAHTOBI 4HCIIa, KJIACMYHWUW ONUC CcTaHy, (a3oBuit mpoctip. Jlorika
BBEJICHHS TOHATTS MAaKpPOCKOIIYHUX CTaHiB. IMOBIpHICTH MIKpO Ta MakpOCTaHIB 3aMKHEHOi CHUCTEMHU.
EnTponis. 3akoH 3pocTaHHs eHTpomii (Apyruil 3aK0OH TePMOJAMHAMIKH). 3aKOH BEJIMKUX YHCET: CEPENHE 1
HaHIMOBIpHIIIIe 3HAYEHHSI CIIOCTEPEKYBAHOT.

Jliteparypa: 1,2.

Tema 2. TepmoauHaMiuHi MoTeHiaJ M i 0CHOBU TepMoaMHaMiku. EHTponis miacucTeMu € GyHKIIERO Ti
cepennboi eHeprii. Temmeparypa. I[lepmuii 3akOoH TepMOIWHAMIKH [JIi CHUCTeMH 13 (DiKCOBaHMM Ta
He(iKCOBAHUM YMCIIOM YaCTUHOK. AiabaTnyHuii mpouec. XeMiuHui noTeHuiait. YoMy temio i podoTa He
€ TOTeHIliaJlaMu, a IXHI 3MIHM He € nidepeHiianaMu. TepMoauHaMiuyHI MOTEHIIANU: BUIbHA €HEPris
I'enpMmronbia, [160ca, eHTanpmis. Sk oTpuMaTH MOTEHIIATUd 3 TEPIIOr0 3aKOHY 3a JIOTIOMOTOIO
niepeTBopeHHs Jlexxanapa. SIk 3 HUX OTpUMAaTH €HEPrito, EHTPOIIiI0, TUCK, 00’ €M, XeMIYHUIN MOTEHITia,
MUTOMY TEIJIOEMHICTh. Y MOBHU TEPMOIHAMIYHOI PIBHOBAru 3a MOCTIMHOT eHeprii, 00’ €My, TUCKY.
Jliteparypa: 1,2.



Tema 3. Poznoain I'io0ca i ocHoBH cTaTucTH4YHOI MexaHiku. Po3noaii ['100ca mis miaCUCTEMH BEIUKOL
cucremu. CtanctuyHa cyma. Bupas s eatpomii. Pozmoain ['i60ca B cuctemi 3 eHepriero, 1Mo € aANTUBHOIO
3a YaCTHHKAMHU 1 PI3HUMHU CTYNEHSIMHU BUTbHOCTH. Po3mosin bonbimana.

Jliteparypa: 1,2.

Tema 4. CraTucTHYHA MeXaHMKa ilxeajbHOro rasy. IlpocTimmii mpukiam 3acTOCyBaHHS METOJIIB
CTaTHUCTUYHOI CyMHU — TEPMOJMHAMIKA 1/1eanbHOro Ta3y. Po3noain Makcsena. Posmozinu 3a abcomoTHUMU
3HAYEHHSMHU IIBUAKOCTI Ta KIHETUYHOi eHeprii. TepMoaMHAMMKa i€aIbHOTO raszy: cTaTcyMa, BUIbHA
€Heprisi, CHePTisl, TUCK, TETUIOEMHOCTI 3a TIOCTIHHOTO 00’ €My Ta TUCKY.

Jlireparypa: 1,2.

Tema 5. [lapametp nopsiaky i cumertpis. Teopis Jlannay ¢pazoBux nepexoaiB Apyroro poay.
[Topsanox i cumerpisa. @a3za = makpockomniuHa cumerpis Tina. [lapamerp nopsaky. [lonsipua Ta HenonsipHa
cumetpist (hepomarHiTHHI Ta HEeMaTHUHUHN mopanok). Ilapamerpu mopsaky mossipHoi (pepomarHer) i
HernosipHOi (HeMaTuk) ¢a3. PazoBuii mepexia apyroro poay. Teopis Jlanmay. Po3kiman BUIbHOI eHeprii 3a
napaMeTpoM MOPSIKY 1 11 BUMIIS 110 1 micas nepexoy. CrioHTaHHe nopymeHHs cumerpii. HemepepsHi i
PO3pHUBHI TEPMOIMHAMIUHI BeTUYrHN. Da30BHiA TIEpeXi1 130TPOIHE Ti10 (TapaMarHeTuk )— hepoMarHeTuK.
Jliteparypa: 1,3.

Tema 6. da3oBuii nepexig mepuoro poay. ®@a3oBuil mepexia MepIIoro poay HEMaTHK — 130TPOMHA
pinuna. Jlupektop i mapamerp MOpPSIKY HEMOJsApHOI (HemaTwuHOi) ¢asu. Posxian BinpHOI eHeprii 3a
CKaJSIpHUM MapameTpoM Hopsaky S 1 ii surmsa no 1 micns mepexony. [icrepesuc. Ilepeoxomnomkena
i30TpornHa ¢a3za i neperpita HematnyHa (aza. CriiBicHyBaHHS (a3.

Jliteparypa: 3,4,5.

Tema 7. PinmnHo-kpucrajiiuni ¢pasu. IIpyxHa eHepris HEeMaTHYHOI0 PiANHHOTO KPUCTATY.

Ines pinuuHO-KpUCTaTiuHOTO NMOpAAKY. Pi3Hi ha3u: HemaTuk, cMekTuk A 1 C, xonecrepik. [IpyxHa enepris
1 MOXigHI TUpeKTopa 3a MPOCTOPOBMMH KOOpAMHATaMH. |HBapiaHTHI audepeHIiiiHi omeparopu i
HEMaTH4Ha cUMeTpis. Tpu OCHOBHI MOJU MPYXHUX Aeopmalliii HeMaTHYHOTO TUPEKTOpa: CKic, 3aKpyT,
3rin (splay, twist, bend). IIpyxHa BibHa eHepris.

Jliteparypa: 3,4,5.

5. IlpakTuyHi 3aHATTA
3 HaB4aibHOI Auctumiing JIBA.05.03 «MakpockoniuHa ¢i3uka piIMHHUX KPUCTAIIB»

[IpakTHyHe 3akpilIeHHs JEKIIIHOro marepiajqy Ta HayKOBI JOIMOBi/AI acHipaHTa MOB’s3aHI 3 TeMaMH
JIEKLIH 1 € YACTUHOIO 3MICTY IUCLUILIIHHU.
6. Camocriiina po6ota
3 HaB4abHOI Auctumiing JIBA.05.03 «MakpockoniuHa ¢i3uka piIMHHUX KPUCTAIIB»

Ne 3MiCT caMOCTiHHOI poOOTH acIipaHTiB O6csr, roauH
BuBuenHs maTepiany jexii 12

2. OmnpamroBanHsl MaTepiainy, 0 BHHECEHWH Ha camocriiiHe | 18
BUBYCHHS

¥Ycboro 3a HaBYAJIbHY THCHMILIIHY 30

7. MeToau BUKJIaJaHHA
3 HaBYaIbHOI aucnuiniiag JIBA.05.03 «Makpockoniyaa (i3uka piIMHHAX KPUCTATIBY»

VY mporieci BUKIIaqaHHs JUCITUTUTIHA BUKOPUCTOBYIOTHCS TaKl METOJIN:
1) MmeToau oprasizarlii Ta 311iiCHEHHSI HaBYAJIbHO-MTI3HABAIBHOI AISUTBHOCTI (Oeciia, JIEeKIIis; LUTFoCTpallis;
nmabopaTopHi poboTH, pedeparn; camocTiiiHa podoTa CTYICHTIB);
2) METOJIM CTUMYJTFOBAHHS I MOTHBAIlIi HABYAILHO-TTI3HABAIBHOI JisSUTPHOCTI (HaBUAIbHI TUCKYCII,
MOAYJIBLHO-PEUTHUHTOBA CUCTEMA 3HAHB );
3) METOU KOHTPOITIO (CAMOKOHTPOJIIO, B3aEMOKOHTPOJIIO), KOPEKIIii (CAaMOKOPEKIIii, B3aEMOKOPEKIIiT) 3a
€(eKTUBHICTIO HABYAJIbHO-TT13HABAJILHOT TISUTHHOCTI.



8. PeliTHHroBa cucreMa OLiHIOBAHHSA

3 HaBuaibHOI aucruiutiau JIBA.05.03 «MakpockormiuHa (i3uka pilMiHHAX KPUCTATIBY

OcHoBHUMH (opMamMM OpraHi3aiii KOHTPOJIIO y MPOIECi BUBYCHHS CTYICHTAMH JaHOI JUCLUILIIHHU €
iHAMBiyanbHa, TpynoBa Ta (pOHTaJbHA MEpeBipKa 3HAaHb, BMiHb Ta HABHUYOK CTYJCHTIB (yCHa Ta
UCbMOBA). PeHTHHT acmipaHTa CKIIaHa€eThes 3 HACTYITHUX OTPUMAaHMX OajIiB:

1. Excnpec-kouTtpoisib — 20 OamiB. (ycHE ONMUTYBAaHHS YM CaMOCTiHHI POOOTH MiJ 4ac HABYAIHHOTO

poIiecy)

2. IlpaxkTtuuni 3aHATTSA Ta camMocCTiitHa poboTa — 40 Gauis.
3. Ex3amen — 40 6auis.

3aoxouyBaJybHi Ta mTpadHi 6aau

1. Tlpwm BiACYTHOCTI Ha JICKIIIi/MPaKTUYHOMY 3aHATTi 0€3 MOBAKHHUX MPUYHH -2 Oayn
2. Tlonmana B XypHaj cTaTTS YM BUCTYI Ha KOH(epeHIlii 3a TeMoto Kypcy +10 6ais.
CymMa sk mTpadHUX Tak 1 3a0X04yBaHUX OaiiB po3paxoByeThes 3a hopmynoro 0,1R, ne R — 3aranpHa
KUTBKICTh OaliB, 1 HE Ma€ MEepPeBUIYBaTH B 1miiomy 10 6aris.

HIkana peiiTUHTIB.

3aranpHa KUIBKICTh OaliB, SIKy aclipaHTa MOKE OTPHMATH I/l Yac BHBUEHHS KypCY CKJIAJA€ThCs 13
CYMH BaroBHx OaJliB OTpUMAaHUX MPOTATOM BUBYEHHS JUCIUILTIHA

R=20+40+40=100 (6ais)

Hlkamaa BigzmoBigHOCTI OLIIHOK

PeiitTunrosa
OIlIHKA

3HaYeHHA OLIHKH

PeiiTunr y
BigcoTKax, %

A

BinminHo — BiAMiHHMIA piBEeHb 3HAHB (YMiHB) B MEKax
000B’I3KOBOTO MaTepiaity 3, MOKJIMBUMH HE3HACHUMU
HEIOJIIKaMU.

90-100

Jy:xe 100pe — TOCTaTHRO BIUCOKHI PiBEHb 3HAHB (YMiHB) B
Mexax 000B’SI3KOBOr0 MaTepiaiy 06e3 cyTTeBuX (rpyounx)
TTOMMJIOK.

82-89

Jo0pe — 1oOpwuii piBeHb 3HaHb (YMIHb) B MEXaX 000B’SI3KOBOTO
MaTepiajly 3 He3HaYHOIO KUIbKICTh HOMUJIOK.

75-81

3agoBinibHO — IOCEpE/IHI PIBEHB 3HaHb (YMIHbB) B MEKax
000B’s13KOBOTO MaTepiaiy i3 3HaYHOIO KUIBbKICTIO HEJIOJIKIB,
JOCTaTHIM 171 TOJANbIIOr0 HaBYaHHS a0o x nmpodeciiHol
ISIIBHOCTI.

69-74

JlocTaTHBO - MiHIMaJIbHO MOXKJIMBHI TOMYCTUMUI pIBEHb 3HAHD
(ymiHB) B Mekax 000B’3KOBOTO MaTepiany.

60-100

FX

He3amoBiIbHO 3 MOKJIMBICTIO TOBTOPHOTO CKIAAaHHS —
HE3310BUIbHUN PiBEHb 3HAHb (YMiHb) B MEXKaxX 000B’SI3KOBOTO
MaTepiay 3 MOXKJIMBICTIO IOBTOPHOTO MEepPEeCcKIaaHHs MiCs
CaMOCTIMHOTO TOOIPAIIOBAHHS.

35-59

HezanoBinbHO 3 3 000B’I3KOBUM IMOBTOPHUM BUBUEHHSM KYpPCY —
HU3bKUH piBEHb 3HaHb (YMiHb) B MEXaxX 000B’sI3KOBOTO

Marepiany, [0 BUMarae moBTOPHOTO BUBUEHHS MaTepiaiiB KypcCy.

1-34




9. OpieHToBHMI NepeiKk ek3aMeHANIHHUX MUTAHD
«3 HaBuanpHO1 qucuutian JIBA.05.03 «MakpockoniuHa ¢i3uka piAMHHIX KPUCTAIIBY

1. MikpockoniyHuii (MexaHIYHUI) ONMUC 0AaraTOYaCTUHKOBOI CUCTEMH: KBAHTOBI YKCJIA, KIIACHYHUHN OIHC
cTany, ¢a3zoBuii mpoctip. JIorika BBEICHHS MOHATTSI MAKPOCKOIIYHHUX CTaHIB.

2. IMOBIpHICTP MIKpPO Ta MakKpOCTaHIB 3aMKHEHOi cucTeMu. OCHOBHUN IIOCTYyJaT PiBHOBAKHOI
CTaTUCTHYHOI MexaHiku. EnTpormis.

3. 3aK0H 3pOCTaHHs €HTPOIIIi (IPYTruil 3aKOH TEPMOJTMHAMIKH).

4. 3aKOH BEJMKUX YHCEI: CepPEeTHE 1 HaliMOBIpHIIlIe 3HAYCHHS CIIOCTEPEKYBAHOI.

5. EnTpomis miacuctemu € GpyHkIiero ii cepeaboi eHeprii. TemmepaTypa.

6. Ilepmuii 3aKOH TEPMOJMHAMIKH JJIsI CUCTEMH 13 (DIKCOBAaHMM Ta HE(IKCOBAaHMM YHCIOM YaCTHHOK.
AniabaTuaHUH Tporiec.

7. XeMiyHHI TOTEHITial.

8. YoMy Terio 1 poboTa HE € MOTEHITIaaMH, a iXHI 3MiHU HE € TidepeHiiaiamu.

9. TepmoaunamiuHi TOTeHIianu: BibHa eHepris ['enbmronbia, ['100ca, enranpmig. Sk iX oTpumaru 3
NEpLIOro 3aKOHY 3a J0IIOMOI0k0 niepeTBopeHHs Jlexanpa.

10. Sk 3 TepMOAMHAMIYHUX TOTEHIIATIB OTPHUMATH €HEPrii0, eHTPOIil0, THCK, 00’€M, XeM. MOTEHIIial,
MUTOMY TEIJIOEMHICTb.

11. YMoBH TepMOAMHAMIYHOT pIBHOBArH 3a MOCTIHHOI eHeprii, 00’ €My, THCKY.

12. Poznonin I'ibca muisg migcucremu Benukoi cucreMu. CtaTucTuuHa cyma. Bupas is entpormii.

13. Posmogin ['ibca B cuctemi 3 eHepri€o, M0 € AAUTUBHOIO 32 YACTUHKAMH 1 PI3SHHUMHU CTYICHSIMHU
BUTBHOCTH.

14. Posnonin Makcsena. Po3moainu 3a aOCOMOTHUME 3HAYSHHSAMH IIBUKOCTI Ta KIHETUYHOT €HEeprii.

15. TepmoauHaMuKa ieaJIbHOTO Ta3zy: CTaTcyma, BUIbHA E€HEpris, €Hepris, TUCK, TEIUIOEMHOCTI 3a
nocriitHoro V ta P.

16. Tlopsimok 1 cumetpis. daza = makpockomiyna cumetpis tina. Ilapamerp mopsiaky. IlonmsipHa Ta
HenoJisipHa cuMeTpis (pepomMarHiTHUN Ta HEMAaTUYHUN TOPSIOK).

17. ®a3oBwuii nepexin Apyroro pony. Po3kinan BUIbHOI eHeprii 3a mapaMeTpoM MOpsAAKY 1 1 BUIIISAA 10 1
miciist iepexory. CloHTaHHE MOPYIIEHHS CUMETPIi.

18. HenepepBHi BeIMYMHM 1 CTPUOOK TETIJIOEMHOCTI B TOUII TEPEXOTY.

19. Kputnuni inaekcu Tteopii Jlanpay: mapamerp NOpsiiKy, CHPUNHSATIMBICTb, MapameTp MOPAIKY,
1HYKOBaHUH TOJIEM.

20. da3oBuii mepexia MNepHioro poay (HEMAaTUK — 130TponHa piauHa). JupekTop 1 mapameTp HOpAIKY
HenoJsipHoi (HemMaTtuyHo1) as3u. Po3kiaz BiTbHOT eHeprii 3a CKaIIpHUM MapaMeTpoM HOopsiaKy S 1 i1 BUrIisg
710 1 MICJIS TIEPEXOTY.

21. T'icrepesuc. Ilepeoxonompkena i3oTponHa (asa i nmeperpita HemaTuyHa ¢asa.

22. HematuuHa, CMEKTHYHA, 1 XOJIeCTepUYHA (Pa3u PIANHHOTO KPUCTAIY.

23. TlpyxHa BiJbHA €Heprist HeMaTHKa i OCHOBHI TUIIM JeopMaLiil AUPEKTOpa.
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